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30013760 #3 2004/1/30 

IfllftfflXH 2003.03.05 

[g*S°l SSI 2J|^£ , 9^, 3U^^0| 2I@ 2& 0|#£| ^l-XI 

te si a 2» axis HfeicH ~ "~ 

[tt8°| THE CELL PROPERTY, ADHESIVE PROPERTY AND COATING 

PROPERTY-CONTROLLED BINDER FOR LITHIUM SECONDARY BATTERY 
WITH 2 OR MORE PHASES 

[ftaeii 

[S§] ^s|A| gxistfl!- 

[#S2J3H] 1-2001-013456-3 
[CHBiei] 

[ CH E| £1 2E] 9-1998-000093-9 
[SS^Sf^as] 2001-022342-8 
[CHEieil 

l«ai sag 

[ CH £| oi 3 c ] 9-1 999-000442-3 

I5t?l °JS^S!1] 2002-089286-4 

[£1821 SSH3I] KIM.Hae Young 

[^°J§^SS] 750303-2109922 
[?aBI] 405-241 

eia^^Ai um=? et^is e^soros 619§ 510m 
r^i KR 

r^jgSj S^S^I] RYU, Dong Jo 

[?°JifSlt] 700226-1539113 



25-1 




30013760 #sj S»: 2004/1/30 



[?2fflS] 302-122 

[^^] chs#«ai m=? mttzm apt 116-1101 

i^m kr 

[«SS| 8^5?|] KIM.Ju Hyun 

[ ^ El m m S S ] 7602 1 5-2037422 

305-340 

mas^Ai ^mm iGomm. 3^326^ 

[^3] KR 

. §S53|] HAN .Chang Sun 

[? D Ji^Sjl] 601108-1047418 

305-340 

[^^1 CH£^A| Eii 3 8 1 - 4 2 0fffl§8-3 0 1 

r^i kr 

mm® 42^21 ^goii 21 e mm® aieossi ^now °i 

aa:>i (en cHs-iej 
saa (en 

pissssi 20 a 29,000 a 

[3ftftaai 5 a 5,000 a 

0 a 0 §1 

[^AI-S^PS] 18 » 685,000 SI 

[»3B] 719,000 SI 

[1¥AH^] 1. fiotAi- gAHAH(£e)_1§ 
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ti>oiui, 4t^H, «l# 2*> 3*1, 3^ 
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3*1 ^H§, 33-8. S^^o] 2 <# °]#^ 7>^1^ 2*} H>o1d| 

{THE CELL PROPERTY, ADHESIVE PROPERTY AND COATING PROPERTY-CONTROLLED BINDER FOR LITHIUM 
SECONDARY BATTERY WITH 2 OR MORE PHASES) 

^-71 w>o]c1 °l-g-^ ^siel, ^-7] =L?)M. #7] 

<2>5|e ( ^Ptfl-g- S^B), ^tfl-g- ?»3.Xi\ ^2] ^Ltfl-g- ^7V7l7lofl tflt> ^ ^« 

^^"7> SL^Jl SXSLX^, n ^cflA-l£. 2*> ^ ^ 

<y-, ^ ^ ^im^ms. ^ #3 »^«r ^N^U Si^. 

ZL Jfl^fi: *M4 ^^fl A}o]o} 

*1» <r Sa^. **2H, «K1^ ^S^o] -f^iSH ti>olcl^ ^-^^ ^ &oj3 
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<4> ^*fl A>-g-£l^ 7 >^ tfla^«?l ^SI^tt PVDFCpolyvinylidene fluoride)^ -H-g-7|-3. 

NMP(N-methyl-2-pyrrolidone)^ -fr7]-§-nfl<^ 4£^*H S^-§-S A>-g-s|ji &t}. ^ 

PVDF^l w}oiu^ -fM*}7l OT-fe NMP -B-71-g- 

4-g-*1) ^^^91 &*\)7} «*«H. £^3. 4-§-*Kr 2^ 

^r*7] ^tb -^1S.7> oj^^^^ ojo^m^sg 5-21068S. ^iL, ^7fl^ 5-7446 lJE. 

2000-0075953). ZL&m 0]^^ «}S!4» ^>-8-*>^ *-M4 ^#31 ^W^l &&$± # 

^HH -f^rH ^ «>q4, ^&)« £i*Hr sfj^s. ^ 

<6> £ #*1^4, ^/Hl^T -S1^4 2 ZjL^ 
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<7> S£^, ^g* ^71^ ^"O] ^o] ^t^fe 2# °1#* 7}# WV^SI ^2:^, #7l H>°1 
C|7> «- lEfe *7l**H #71 ^Tflfi ^ 

* #33, ^"71 #333. 3* 2*} 31*1* ^71 ^q-i: a}**M 
3# 2*> Xl^rf. 

<9> 1. Bf°Jc|(4^f2]Bl 

<10> ^IS-^aZf, 3^ ^/S^r T^^lfc 2^ ^ 

♦ 7>*lfc JfWsW ^71-1- ^-**Hr WK135L>H, #*1^H3* *r ^ ^^lti ^ 
^«-^s «Hr l-el^(a);^- 3*1-3* ^ ^ #^*fl«* Sf-*Kr #3*Kb), 3*h3 
4 S ^^* 2*J% ^ #*§=«* if--§Kr t-3*Kc), JEfe #3*Ub) ^ # 
e)^(c) 2.^* h}S13» afl^tf. 

<n> £ ^.g. W >ci3# ^*Rf- 4^#3^ ^Kr, 2 ^ ^3^17} ^ 

tfMWH ^^H^. 2^ 4^-1-3^ 0 j7>fe 3.0]-^ 

1- -^^^ai, 3-tf oi#cq c^sq. ^ oj^s* *§^^. 

<12>atb, T^S^fe ^lt^: #3)3. *7l*K(«fl *«fl3*l 

<13> ^ ^ o. s w>o]c] #3*1« 3**1-^* ^ & 

3*1-3* 23^- *r Sfc ^*)1#, 3.3 ±i 3^3/sf^* 23^- ^ 
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9X$r #BH, =l*)5L S^^r ^ safe ^BHS. ^sjTfl ^s)fe 

2#(ffl) 7>^fe 411^ ^-fr*H=- -§- wKltil- *ll^*Hr 3M 

<i4> ^ #s^(a)« ^*>fe ^«S.fe (1) ^Bl^lTjl 2.^(^1, i 

H^, a-^im^^l, jp-pfl^^^, p-t-^^^); (2) <*\M^, ^S^^l; (3) ^<*M<?H 

(4) qnm *}HisqE| ( (5) o> 3 ^a> cii^biisc^, 

^l^l-aiielHE, ^^^leflolH, HS.€ d >3.^^c>lH, ^ldLS^€ c »>3.€ell 0 lH ) n-^*} 

sinn, 2-^im«!^< : >>a.msil <: >lH, -&1 =j*xi en o] h , ^m^a^sil^lH); (6) 

^3.1-t> ofl>iBll = (^l, ^^pflel-H.^eflolE, oil^^Hl-H.mell^H, HS^El-HlielHB, 

n-j^m^El-iil^H^ ol^^pilBl-sms^lH, 
n-^ ^1 HfHl efl olH, ol^oj-ig^Bl-^^ellolE > n-^^pflBl-aL^ellolH, ^^^^1^315)1 
°1H, ^1 = -S*X| afl ^ ^ el] o] e _ ^.o.^^bJ.^^bHoI^) =o] 54 O.^ , #7} #e)i^( a )fe 
#7l *fll #%=*H-& JEEfe ^1^^. ^ 2f iflxl lo^sl ^ 

5£jl*I, ^t!- #^#<^1 tfltt ^i^ll^"?! 3g 7 >l- ^n]^ ^ ^4. 
16> s-s], o>HlS.u|Bm ^r^lfe ^-Sfl #713 s-^-§. *j=Aj-A]^ ^ 

17> ^^-^^ ^ #Hl^(b)» t^SRt »l2^^1Sfe (1) o>aiioM^3] 2-^(^1, 

o>Hlol-nl^., n-li^^al^l^, n-^Al^l^oVa.m©}^^); (2) ^Bl-3^©>T3l = ^ £t 
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f^A> ( A]H^-t>, ^Bf^.A>, ffE^, BflH^Ol^S.^^, 

^I12^^I#S ^€ *«*M l^ol^ -*7l ^lim^ltS ^€ 1 

* ^^^V ^zmsL ^^Vcf. §el^( b )^ ^-f 2^ xfl^l 15^ 

<i9> ^eM(b)^ z\]2&^}2\ ^-&7]<% «^ 1HM ^ 

<2o> ^^3). ^-ahi ^ ^ ^&H(c)*r ^-71 *I12#1N1 ^ (l) ^al^HH 

7fl (3) ti^^=M7(| 2.2**1(4**1, oVai€^); (4) -1:3. 

2(-2^>=^^l S.i^(^*], ^1^a>)# 5£1g-*H ^^-T^, ^-71 ^r&^l ^ ^2^: 
**l|#3. ^€ SMH ^€ 1^ ^*fl» c] ^7>*H ^ Si 4. 

<21> 2 ^ 7>*lfe 4ff^ ^^(a)^ fll-fr^: 50 vfl*l 90 l^*Kb) 

IE^r #e|^(c)^ 10 xfl^l 50 *>*l*]-aL, 3# 7Hfe #sl^(a): 

10*fl*l 50^3* , l-e)^(b): 10*fl*l 40 #bH(c): 10 ifl*] 50 f** *V^|^. ^ 

jl 4# ol^-fil 7H^ #5H(a)sf #eH( b )^ #4 50 ifl*| 90 

* *V*1*V-»1, #5H(c)7} lOifl*] 50 ^«$%» *>*l*Kr «>^*>tf. 

25-8 




#^ ^^>: 2004/1/30 



<22> sEtir, <a*Rr ^ <33°] 100 nm ^] 300 racial #eH(a). *eH(b), #eW 

(c)3 ^-B]^^|^r£7> -10 V ifl^l 30 t, 50 % ol^-o] ^o] H>^*>rf. 

<23> o]£)6\] ^ ^7H1S. £-7>i£ ^ 7>51^11- Af-g-^- ^ ^>^= 7>S 

*fl ^^"fr S^iLiM ^*>3 2lf ^ ^7>*§= S^MSfc t" 

JEtfl^l^^, n-H^-iH^, n-^-€^^ ^# ^ SUA^ , 7>iE^S.^ 1,3-^^ 

* cWHlSlHm, 1,3-^-^* cH^lHHH, 1,4-^^ ^o>3L^ellolH, 1,4-^ 

B]lH^l^^l#^# ^*}3.^a\)°]^, 3lHeHll^#e}# ^^Bj-aim^^H, ^ ^ 

:25>£. ^oflAi A]~g-£)^ 4^1"^^ «3*Hr *^^| , ^l?ltfl 0.3^^ o] u}- ^Bj-^lg % 

^l^fi- ^8*1^ ^>-§-*>fe ^7WA}^\ ^ ^ Ajl^ ^ ^]^> > Jf-Aj- ^ 

^BriE^ ^ 50-200 t:o]ji ^a]^ 0.5-20Al# ^£o]rf. 
26> ^^AiEflo^s. ^ og^- * ^a]71^ »li ^^ll-s. §eH 

(a)» 7] ji , f-BHUH ^Al^lfe ^2 * ^7>§H ^2^^^11-* 
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BH(a)# ^*}?]JL, #bHUH «i 3.?%^-Qr #e]p1(c)» f5]^(a) 

eH(a)» #eH(aH M^l^l^ *)12 #%=*im^ ^7>*M *H2#^1 

^ ^ l-^^(c)» l-e^(a) ^ #&M(b)4 oj^-c^)^^ ^ 

<29> t}- §BH(a), (b) , #BH(c)« ^H-^ , #BH (a)* 

^W^r #31, #5H(b)» #31, #bH(c)» ^*Vfe #31-1- ^4 23} <>1# v\ 

:30> 2. ^l^-g- W>Olc-1 S^l- 

; 31> ^ofl nj-ej- WHl^fe- ^-#3°J « 0 V^^ S -g-^ofl -g-^A]7l7m- ^ffl^l 

1- *r &*r, #£r#°*HH ^1°J ?H BV^^-rf. 
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^-^^ ^HS^S, Al#S€B)-fe, ^ltS^fe, ^ pfl 

lofll^Blle, cH^^ii, T^H^oflBfle., r]ol^^6 1 )^s > ^ « igof)^ tH^JjUg 
^^1— . ^In-^li^a, ^ol^^oflBfls, t>|)^je3^<«h, pfl^o^^ir f pj)TgJ=L 

^#5.^, ^ltslt ^ ^ *11NM?-; «*J. 0-3.^^1, 

ofl^M, ES^^l, old^S^M, ^"M, ^l^IiM, n-«}l 
« ^ WWK^*; ^-Bh Ictf. ^o, tq^^i^oH 

*><£th W ***Wte, ^#§> fe ^e^o} jietH*! 

;5> 3. ^-g- ^BjS) 

», #^<>>^V1, #eJ*>AflW«. #^E]^4 £ ^ ZL^j-, e)f-S^S^#, 

4# **l Si 4. £t ^ SlS^S, MPCF, MCMB, PIC, ^ <^x] 
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eHWK 3 Wg" ^ BUM W *«1 5£4. 
<38> ^ ojsH ^ofl icj-e)-^ s.^^fli4 ^£ at*W|, ^* |7}f 

■srl^Aj^^^l-S.^.S, J= ^- A] 41-3. , 7}a4 A ^ ^1 ^ ^1 m 'il-S.JSLS , 
<39> 4. sj-g. 2*> 

<40> M. ^-71 V}o]u\ #^-§- ^ 

^^ofl 5LS.*}3L, &*}vm #2: ^ ^JLSL *fM*M, ^*H1 o}^- 
S] £^15^ #x]cq 

<4i> ^*fi^, ^aj. £ ^ ^ ^^>m ^t*! *n«rsq*i ji* €, tmji, iH^m, 

<42> 5. el# 2*} 

<43> i£tgo} 2 *\ ^lfe ^ ^Si\ ^7]% 3l^hgr ^ ^/SE^r Jf^iLS. A>-g-tb el# 2*V 

2*]- ^«fl^^r LiPF 6 , LiC10 4 , LiBF 4 , LiN(S0 2 CF 3 ) 2 ^ *L*H33. SfroL, 

-g-nflol EC PCQ z\$5- -Mtl DEC, DMC, EMC «gHfi7>J£i4Mm* 2^ 
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<44> o)*> ^ ^ill^ » ^-i: S.t\- ^Hl*l tb^s) 

<45> -^)X|ofl 1 
<46> [«>OlT^ 

<47> Oj^-JR^ 196.0 g-i; «V-|-7l ^-^*>ul ^r£» 75 t^r*l O^S^S] & 

£7f 75 "C<H1 S.^}^ 49.8 g, 1,3-^fE)-^ 31 46.5 g, ^-§-^1^511 d lH 0.65 g-i: 

^^rS^. ^-§-7lvfl ^JE* 75 °CS. -fh^r^l SB)-#si^iE)lolH 0.32 g^- 10.0 g^ 

<48> ^-71 #sH(a) ^Wfl ^l^ril^ 93.0 g, i^^l 30.0 g, ^1o>3.^^o]e 60 .i g o}^^ 
b(-3.^b11o]e o.8 g, o1^a> 5.4 g, ^^-f^^^^lH 0.15 g* -fr^lt! ^-§- 

3*1 *H M-^^ ¥^^^1, 0.21 g^- 10.0 g£\ o}^-m^o]) -g-*fl*]^ 

41^11 3*m^<L> -^oj^ #eH(b) 3H*>£t}. 
<49> oi^-o^ f^#<*l1 ^^>s)-^:#^- ^--§-*H P H=7<>] s^SM -§-^-§- ^r^i 2^ 

^*>5$4. °^-§- «r*13 S^l-^r w>^lt:-1 50 g<Hl NMP 500 g^r ^7>tb ^, 90 

<50> WKI^ #^^r ^ ^7>X|ii. ^^§>^^. -f<3 #*|* °l-g-«H 

^Str ^ 161 nm^^Jl, DSCCDif ferential Scanning Calorimeter)!- <>l-8-«H 10 

^tr ^^(Gel Content )fe 85 iHSS^r. 
<5i> [#5^] 



25-13 



#3 2004/1/30 



<52> ^ &*t^3_ 94 g> £ ^ jGL^I- 1.0 g, wKlti 2.5 g, 2.5 

<53> NMP1- ^nflS Al~8-«m, LiCo0 2 94 g, Jl^V 1.0 g, «>o]cj 5 .0 g 
<54> [^^-] 

<55> #7] zj-zj-o} ^^s. 0.^.6. °<J=^- ^M^MHI 200 ^ ^3. S-S^Jl, 

90 "C^^l 10 120 "C<*»M 10 ^i^l-Ji, 120 i^h 2 *m ^ ?ia*> 

5$^. ^^(porosity)^] 30 % 3t1) ^3l^H -&^*}&^. 

:57> #?1 ^4 ^-q- A}o]ofl 1-^^5)1^ *j^tf^-n}-0_ S n>s.<>|^l ^-e)^ \gd]X\ 3^ 

#*1» ^WH^. n^Jl EC:EMC=1:2(*H3*1) ^--g-nfll- A}-g--s}o| LiPF 6 1#/^ 
B]^ ^JE5L -§-«flA]^l ^f-<a^H ^1* ^*}5W. 

:58> [^X]^^ 3g 7 >] 

59> ^^1^ o. o.l ^^i^-^^-S, 3 30 ti>4§].o| O.^ t ^71 

^7lJL-i: ( 3 a>o]^ d^o} ^-^ ( 30 A ].ol^ ^ «l^}^rf. 5g7>^ ^^tb wV*?!^ a 

tfl^fl 5 7fl ^» *H*H*H ^7>tb ^, ^^cf. 

60> [^zj-Bj) ^ 7 >] 

SH^-Sr ul^H^U, ^3 ^*11« ^7} ifl^ 180° ^^7j- £t ^^o^ 
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<62> [S^^ ^7}] 

<63> S^^-fr 3§ 7 >*>7l jl^-g- 7]^ 45 %ofl>H 51 fcS. ^331: ^ ^ 

p>^V7>xlS 200 /an3 513L*H £i€ tf^* 0,Xi ^7}-S}£eK0:^ 

e)7> gg^Hfr ^-s-l Sit!: X:£3U|*I &&°] ^-f). 

<64> ^aHI 2 

<65> [W><?]C1 

<66> §B^( a )i=- ^X)a\) I3f ^^^V o. ^ j §s|^(a) f^l^l 93.0 g, 

^331 30.0 g> ^i^at^iois. 60.1 g <>>iHma.€3Hm 0.8 g, 2.0 g, o>£iii 

o>^|= 1A g( o>3^av 2.0 g, ^^.-fli^HH 0.15 g* £^«H ^^1^1 3 
*1*HI ^-Pf^ ^^^V^i, i^5E|^3£llc>lH 0.21 g^r 10.0 g^ o]^-5i^o11 -g-sflA]^ v}% 

<^-gr 158nm, -^Bl^^^£^ -5 °C , 86%^]^^. 
<68>Stb ^"71 «>ol^ 2:^#^r A>-g-^ #&]^ ^3)-, ^7>, 3g 7 }- ( 51 

^S.^ ^7> «<^*51 13)- ^^8>7fl ^W^^h 

<69> ^A]cfl 3 ifl*1 ^Ale^l 7 

<70> Wl-OlDl S^-§-ofl AV-g-S)^. £<>1 l-Sl^(a)^ l-^^(b) H^r 

#e]^(a)^ #s]^( c )o] ^^bH <y^= ^ ^<q-S>JLfe ^£X\d\] 1 j£i=. 

25+ ^-<U*l-7fl -M*^. 
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<71> o)Si\Si\ ^613 ^ # ^flaE:^ , #H^e) 31*1^ J% 7 \, 

<72> [S 1] 



: g> 







<i 3 


-S*H 4 


-S*H 5 


-S^H 6 


-a*H 7 


(a) 


(b) 


(a) 


(b) 


(a) 


(c) 


(a) 


(c) 


(a) 


(c) 




49.8 


31.8 


31.8 


47.0 


25.0 


30.0 


25.0 


30.0 


31.8 


47.0 












24.8 












St 














24.8 












0.8 


0.8 






0.8 




0.8 


0.8 








63.7 


63.7 






60.1 




60.1 


63.7 




1.3- 


46.5 






43.9 


46.5 




46.5 






43.9 


n 












1.4 




1.4 




1.4 










5.4 




2.0 




2.0 




2.0 














2.0 




2.0 




2.0 


(nm) 


155 


163 


160 


161 


158 




-4 


-4 


-3 


-5 


-4 


€ (%) 


85 


83 


85 


86 


85 



h> ^oj^ a^#1) A}-g-s]i=, ^^l*^ 44 3#, 4^ 4^- 
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<75> o]^^ ^61^ ^SuJ)-^, ttW. ^1 *H*h 5g 7 >, 

<76> [2 2] 

<#41 : g> 





«1 12 o*| 1 


H]jilofl 2 


4I*H 8 


-g-*H 9 


(c) 


Tn -*1 

(c) 


(a) 


(b) 


(c) 


(a) 


(a) 


(b) 


(c) 




30.0 


47.0 


25.0 


30.0 


30.0 


25.0 


25.0 


30.0 


30.0 








24.8 






24.8 


24.8 








0.8 






0.8 


0.8 






0.8 


0.8 




60.1 






60.1 


60.1 






60.1 


60.1 






43.9 


46.5 






46.5 


46.5 








1.4 


1.4 






1.4 








1.4 




2.0 


2.0 




5.4 


2.0 






5.4 


2.0 




2.0 


2.0 






2.0 








2.0 


<93 (ran) 


164 


153 


167 


j 168 


(t) 


-2 


-4 


-3 


-4 


* tf* (*) 


86 


84 


84 


83 



:79> Ol^^ aJ.olBj ^l" ^02:^, *H*K *fl*h ^7>, 

:80> 
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IS. 3] 





-g*H 10 


11 


-i*H 12 


13 


14 


(a) 


(c) 


(a) 


a **n 1 

(c) 


(a) 


& **1 1 

(c) 


(a) 


(c) 


e H *n 

(a) 


(c) 




25.0 


43.0 


25.0 


56.0 


25.0 


30.0 


25.0 


30.0 


25.0 


30.0 


j. r— vJl JLl 
















0.3 




0.8 




24.8 




24.8 




24.8 




24.8 




24.8 








0.8 




0.8 




2.0 




0.8 




0.8 






47.1 




34.1 




60.1 




60.1 




60.1 


1.3- 


46.5 




46.5 




46.5 




46.5 




46.5 








1.4 




1.4 




1.4 




1.4 




1.4 






2.0 




2.0 




2.0 




2.0 




2.0 






2.0 




2.0 




2.0 




2.0 




2.0 


<?J^ (hid) 


158 


163 


160 


161 


158 


£ (tJ) 


14 


37 


-3 


-5 


-4 


« ire (») 


85 


83 


95 


63 


44 



81> ^A]C^1 15 ^Al^l 17 

82 > 3.71 « ^^^7171 #e1^(a) ^ ttMM ^-g- 

^ 1.15 g, 0.3 g, 0.18 g.2-5. 2^*Rr ^1^)^^ X4<*)1 w>4 

33> o].^ w> ol ci ^S^J, uL-R-#^ ^1^-, ^ *fl*)- f 3g 7 >, 
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13. 4] 



•• g> 





15 


-S*H 16 


41 *H 17 


(a) 


(c) 


(a) 


(c) 


(a) 


(c) 




25.0 


30.0 


25.0 


30.0 


25.0 


30.0 


















24.8 




24.8 




24.8 








0.8 




0.8 




0.8 






60.1 




60.1 




60.1 




46.5 




46.5 




46.5 








1.4 




1.4 




1.4 






2.0 




2.0 




2.0 






2.0 


| 2.0 




2.0 


S3 3 (nm) 


93 


219 


314 


*sna«>i-&fi in) 


-5 


-3 


-3 


=S U-tf (ft) 


85 


83 


86 



<86> ^A]efl 1 ifl^ 17, flljaofl 1, 2^ 3.^^ ^7}^* 3. 5 

<87> 



25-19 




2004/1/30 



IS. 5] 





3*1 ^¥ 


(g/cm) 




■ 


(mAh/g) 


2:71 J:-!: 
(ft) 


4^=(3A>6l#) 
(mAh/g) 


-8-^(30 A>ol«) 
(mAh/g) 




^A]d)) 1 


299 


87.8 


280 


247 


20.3 


X 


4jA]cfl 2 


298 


88.0 


278 


245 


21.2 


0 


^A]oS| 3 


298 


87.9 


280 


247 


7.2 


X 


^A]0j| 4 


297 


87.9 


281 


248 


18.8 


X 


^Alofl 5 


301 


88.3 


283 


252 


21.3 


0 


-a^Hi 6 


307 


89.6 


295 


272 


21.8 


0 


^Al<^) 7 


297 


87.8 


280 


246 


19.7 


0 


alii 1 


294 


87.5 


276 


241 


21.3 


0 


a] 2.^1 2 


295 


87.5 


279 


245 


19.8 


0 


^aH 8 


305 


89.8 


291 


269 


21.2 


0 


<a*H g 


303 


89.6 


286 


268 


21.4 


0 


-€Al<fl io 


309 


89.7 


296 


272 


24.7 


0 


*H 11 


310 


89.8 


298 


274 


19.2 


0 


^A]d|l 12 


308 


89.6 


296 


272 


21.8 


0 


-gA)oj| 13 


308 


89.8 


298 


273 


19.9 


0 


-gAion 14 


309 


89.7 


298 


275 


15.3 


0 


^Alofl 15 


308 


89.7 


298 


273 


19.6 


0 


^A)ojl 16 


307 


! 89.8 


297 


275 


23.7 


0 


4AH 17 


309 


89.7 


297 


275 


20.1 


0 



<88> #BH( c )^.nV ^€ «K13» ^B-tb WIS 0=1] 1, 2» #3^^, IMM^lfe #3 
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3-8-71 #4 ^^o] -f^-Sr>7l 

«i> 5&-$, -10 TC vfl*l 30 °C U$H*i, 50 %°HHH , °^l-a7]^ 100 

ran vfl^l 300 nm Hfl^H -f^tt 
<92> s^^^r #ej^(b) S=*r f^^(c) *fl 2^^^ 3^*1 ^3, °1 

<93> ^6j) rq-E)-, 2^" 7>*H, 100 nm vfl*| 300 nm, -frBl#°l£:S 

7> -10 °C ifl*l 30 °C, 50 % ol^-oi w>olt:^ 7l#s] nKlcH tij^fi ^a^sf #*|^- 

Tfl #-g-£M *J=#*1^ <r Stl* « -f^rtb 7>^1^ 5l# 2*V #*1# 
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l^-Q U 

3*M3. s^^32)- ^t^lfe 2#(ffi) 7Mfe -4^- 

EM( a );s}- 2^ ^ iWfe #BH(b), ^^^sf 

*\] S« ^ 9X^ #^1* SWfe #sH(c), 5Efe #eH(b) ^ $eH(c) S.^-» 

fe «VSlo| . 

*J|rM $X°)*\, 7l^S ^ife #3*1 (a), #eH(b), l-el^(c) 

^ll^l ^lt #^ #sHfe HVt^ #3*H €^*H] ^ 
[^Jt 1 * 4] 

*WHI $X°]*\, #&H(a)fe «V?1^ nM3*|-fc f 1 2.^, 
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5] 

^4^1 sa^H, *m q-^)€^€, p-^m^^, p-t-^-m^^; °im 

4, g.?^; 1,3-^^31, 2,3-tq^im-l,3-^-B|-^^l, i,3-*hMsa, p-^^€, 

pfl^atsqBi; ^im^Hm^^H, ^m^T-H^Mn, HS.^o>a€sfl 0 lH 

, ol^ggjjoy^gflolg, n-Jf€<>}H€3HB, ol^«-^o>3L^5flolH, n-^^5L€^°lH, 
ol^oV^oVaLm^l^lH, n-^^^>am^l 0 lm ( 2-^}^^}3.^}<>)^ > ^]^X\S.S.^}3.^} 

o]e _ ej-^o>am^l°lH; ^m^^-a-^^l^H, aOM^a^aiMB. EsllBl-Hi^lolB, 

o1e i ol^o>^x»flEl-3l^l^H, n-^^^Bl-am^^H, 

[^^J- 6] 

€ A}2 #^31 1^ ol^- #^1^ *fl 4 ^ 1 &<%*\ 1 ^ ©I-* -id 

Wt 1 * 7] 

n]= ; o>a^A> ) -DflBj-si^^; ^l^, OTKtet, ^V-^h *lS«*KMi!:, 
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Wtt 8] 

X^S^^I-s^a]-^ s.^u\ ^ IrX^SL^V^^^ 43*1 
10] 

3*1 »}9ltf. 
11] 

5^1, l-^^(a), #&H(b), #bH(c)» ^H^-S. ^-X|7-|s), #HH(a)» ^ 

^:^m^r *}-§-*H 43" °}^$\ 4tf^°^}i ^-fi-*}^r «>^1^ . 

[^^■■sj- 12] 

SH*!. 23" 4^" *3*Hr #5H(a)^ Bl-fro] 50 90 

§BWb) #a)^(c)^ «]-§r°l 10^*1 50 ^%°}JL, 33 7M*r 4^ € 

3*1 *J;*Rr l-el^Ca): KHfl*l 50f^%, ^HH(b): HHfl*l 40 #2H(c): 10 50 

^%o]JL, 43 *13^ 7>*lfe ^sl^(a)^- ^sl^(b)^ £4 50 

90 f^lHHul, §eM(c)7V lOtfl^l 50 ^%*1 43*1 «>*1^. 
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[St 1 * 13] 

*HltN $X°]^\, 3* 100 nm ^fl*l 300 nmSl . 

14] 

*lll^l $a°H, *aH(a), #bHO>), *eM(c) -fHMsH^^ -10 TC 30 "C 

15] 

^fllf^ ^"t^l 50 % ol-y-oi ^Jol s-^o] 

1^?* 161 

ifl*] ^115* ^ <^ tb 7l7fl€ ^Kl^ 2*> # 

[^T 7 -* 17] 
[^T 7 -* 18] 

^17^1 7}*m ^SLS, 3# °l^r 2*> . 
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